Dissociation of osteogenic and immunological effects by the selective glucocorticoid receptor agonist, compound A, in human bone marrow stromal cells.
Glucocorticoids (GCs) regulate various physiological processes, including bone remodeling. Whereas physiological amounts of GCs are required for proper human osteoblast differentiation, prolonged exposure to GCs leads to substantial bone loss in vivo predominantly by inhibiting osteoblast functions. Compound A (CpdA) is a novel GC receptor modulator with the potential of an improved benefit/risk profile. Here we tested the osteoimmunological effects of CpdA on primary human osteoblasts and their paracrine interactions with osteoclasts. To assess the antiinflammatory potential of CpdA in human bone marrow stromal cell (BMSC)-derived osteoblasts, cells were stimulated with lipopolysaccharide and cytokine expression was determined. Similar to dexamethasone (DEX), CpdA profoundly suppressed lipopolysaccharide-induced TNF-α (-63%), IL-1β (-38%), and IL-6 (-36%) (P < 0.05) mRNA levels. Of note, CpdA failed to induce osteogenic differentiation of BMSCs, whereas DEX and budesonide enhanced matrix mineralization an d increased runt-related transcription factor 2 and alkaline phosphatase mRNA levels up to 5-fold in a dose-dependent manner. Interestingly, each substance promoted cell proliferation by 7-10% and suppressed apoptosis by 25-30% at low concentrations and early differentiation stages, whereas high concentrations (1 μm) suppressed proliferation and stimulated apoptosis in mature osteoblasts. Finally, CpdA did not increase the receptor activator of nuclear factor-κB ligand to osteoprotegerin mRNA ratio as compared with DEX and did not stimulate the formation of osteoclasts in coculture with BMSCs. In summary, CpdA displays dissociated osteogenic and immunological effects in human BMSCs that are distinct from those of conventional GCs. Whether the specific osteoimmunological profile of CpdA translates into a relevant in vivo effect needs to be further explored.